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ELLOWSHIP PROGRAMS IN THE SCI- 

ENCES have burgeoned in the past ten or 

fifteen years, and particularly since the recent 
war, because educational and industrial groups recog- 
nize the ever-increasing need for competently trained 
scientists. New fellowship programs are also being 
proposed under federal auspices, as in the current 
Science Foundation legislation. What the extent of 
such programs should be, in order to meet the need 
for additional support, is uncertain, because fellow- 
ship offerings could conceivably be too plentiful. New 
programs should not offer so many opportunities as 
to lead to lowered standards in American educational 
institutions. Furthermore, too many additional ap- 
pointments might upset the traditional pattern of 
using graduate students as instructors for undergrad- 
uate courses. While some change in this pattern 
might be desirable, a major shift would create serious 
administrative problems in the universities. Many 
hold that fellowship offerings should be adequate to 
assist all interested students who have demonstrated 
genuine ability. What this order of magnitude might 
be, however, has not been determined heretofore, for 
lack of enough information on the number of graduate 
students and their means of support. 

To throw light on the need for fellowship support, 
the Office of Scientific Personnel of the National Re- 
seareh Council undertook in the late spring of 1948 
to collect information from colleges and universities 
on their enrollments in the sciences for the academic 
1947-48. Questionnaires were distributed di- 
rectly from the Office of Scientific Personnel to eol- 
leges not granting advanced degrees, soliciting in- 
formation on those students graduating with a sci- 
ence major in 1948, and on junior science majors. 
For information from institutions granting advanced 
degrees, questionnaires were distributed through the 


year 


professional societies in the various fields, with two 
exceptions. Chemistry was omitted beeause the Amer- 
ican Chemieal Society had recently distributed a ques- 
tionnaire on enrollments and engineering beeause the 
percentage of engineering graduates going on to ad- 
vanced work is smaller than in other fields so that the 
OSP questionnaire would not have been suitable. 
Response was sufficient to indicate that reasonably 
rehable over-all estimates could be drawn from the 
information obtained. The four-year colleges re- 


degrees in seience. 
colleges represent about 80 percent of the graduating 
scientists in institutions which have produced suecess- 
ful graduate students in the past. 


fessional society. 


Science Graduate Students and Their Support 
M. H. Trytten, Director 


Office of Scientific Personnel, National Research Council 
sponding were generally those that have furnished 


most of the students going on to advanced study, as 
judged by the number who have taken advanced 


On this basis, the responding 


The number of universities responding varied for 


different sciences; in each field the return was from 


the head of the department to the cooperating pro- 
By comparing the number of doc- 
torates granted by these institutions with the total 
number of degrees granted in each field for the corre- 
sponding year, it was possible to judge the percent 
of the population covered and so arrive at good esti- 
mates of national totals. 

An independent check on the data is the U. 8. Office 
of Edueation survey of graduates with science majors 
for the school year 1947-48. The totals for the num- 
ber of graduating science majors estimated by the two 
independent surveys agree within 8 percent. The 
Office of Scientifie Personnel survey is admittedly less 
representative of the very small colleges which have 
graduated few science majors in the past, because the 
response was less satisfactory from such schools. 
This accounts, in part, for the fact that the Office 
of Scientifie Personnel total is about 8 percent less 
than that of the U. S. Office of Education. Since only 
an order of magnitude was desired, however, the 
agreement seems satisfactory; also, the distribution of 
science majors by fields has been determined. 

The distribution of B.S. science majors given by the 
U.S. Office of Edueation is as follows: 


Agriculture and agronomy 5,112 Geology 1,097 
Anatomy 111 Mathematics 4,106 

sacteriology 556 Pharmacy 1,975 
Biology 6,306 Physics 1,928 
Botany 337 Physiology 131 
Biochemistry 473 Psychology 5,916 
Chemistry 7,183 Forestry 810 
Entomology 35 Zoology 2,036 


The Office of Edueation total of B.S. graduates 
with science majors in 1948 is 38,107. The OSP total 
is 35,099 after applying a factor to adjust for non- 
responding schools. Therefore, the figure of 36,000 
will be used, since the Office of Edueation figure in- 
cludes many institutions where science majors may 
represent low concentrations in the field. 
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The questionnaire of the OSP differed from that of 
the Office of Education in that it asked for informa- 
tion on plans of the students and certain judgments 
concerning competence. The heads of departments 
were asked to state the number of their students who 
were deemed qualified to go on to advanced degrees. 
The estimate was uniformly more flattering for the 
four-year colleges than for the universities, for while 
university department heads estimate that only about 
17 percent of their graduating majors are clearly 
doctoral degree timber, the heads of departments in 
the colleges estimate that about 25 percent are so 
qualified. One can assume this means either that the 
four-year colleges have more competent students or 
that their faculties are perhaps less critical in their 
judgment. For the purposes of this study, the 
smaller percentage (17 percent) has been used. This 
percentage of the number of graduating science ma- 
jors (using a figure between the Office of Education 
figure and the OSP figure) amounts to approximately 
6,100 seniors who are deemed good doctoral candidates 
in the judgments of their teachers. Slightly more 
than one-third this number, however, did not intend 
to go on for graduate work in the sciences because of 
other interests and opportunities, so that there were 
left about 3,800 science majors who desired to go on 
to graduate work in the sciences and were apparently 
very able. It is interesting to compare this figure 
with the number of science doctorates granted in the 
United States in 1948—approximately 1,750. 

About 20 percent of all graduates in the sciences 
were planning to begin advanced work soon after 
graduation. Those who graduated from universities 
seemed to have an advantage over those who gradu- 
ated from four-year colleges; 10 percent of the sci- 


TABLE 1 


DISTRIBUTION BY FIELDS, TYPES OF APPOINTMENTS, AND TYPES OF TRAINING SCHEDULES 


ence majors from universities were expecting Sup. 
port of a scholarship or fellowship not requir, 
services, whereas less than 1 percent from the four. 
year college expected to receive such Scholarship 
aid. Almost half of those from universities who wer 
planning to start graduate work were receiving Sup. 
port requiring services, while only 38 percent fro, 
the colleges were receiving such support. 

Of those judged competent to go on for a doctor) 
degree, about 25 percent would not be able to for lag 
of financial support, the percentage being approxi. 
mately the same for graduates of the different type 
of institutions. Since, as we have noted, there wer 
about 3,800 1948 science graduates who had the desi» 
and the ability to go into advanced work, it appear 
that about 1,000 fellowships for the first year of 
graduate work would be necessary to insure these able 
students an opportunity to study. It should be r. 
membered that the class of 1948 was larger than pre. 
war classes and may not be typical. 

In the returns on graduate enrollments, the major 
group omitted is chemistry. Some idea of the totals 
in that field, however, can be obtained by noting that 
chemistry majors were about 21 percent of all! science 
majors at the B.S. level in 1948. Chemistry doetor. 
ates were about 32 percent of all science doctorates 
in 1946, 27 percent in 1947, and 28 percent in 1948. 
It is probable, therefore, that chemistry graduate stu- 
dents constitute roughly one-fourth of the graduate 
population in the sciences. 

Table 1 shows that about 80 percent of all gradu. 
ate students are carrying one-half or more of a full- 
time training schedule. These are probably all resi- 
dent students on the campus; Table 2 indicates the 
type of support they receive. The remaining 20 per. 


Total number 


Average hours Percent carrying 


Sciences of 
students 
Agriculture and agronomy ............... 1,014 
Botany (including 4 biology) ............ 637 
Zoology (including 4 biology) ............ 734 


per week worked more than half Percent carrying 
half full-train- 

by nonresearch full-training 

ing schedule 

appointees schedule 

19 50.7 24.1 

14 41.5 12.2 

15 58.4 28.2 

14 55.4 44.5 

14 87.2 3.6 

15 57.6 31.3 

15 65.5 18.0 

16 42.6 29.6 

10 48.7 19.8 

16 54.3 37.2 

14 54.2 23.9 

12 66.0 19.4 

14 66.5 18.7 

11 67.1 22.8 


13.4 57.8 21.8 
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ting sup, et are probably off-campus students, employed full- college in 1948, 20 percent of whom indicated they 
'CQuiting amme elsewhere. intended to enter graduate school. It will be noted 
the fone. The total percentage of persons receiving support, that the faculties estimate that 8,451, or 47 percent 
holarship dusive of veteran benefits, according to this table, of the graduate enrollment (exclusive of chemistry), 
Who wen am 66.4. There may be some overlapping in the vari- are likely to complete the doctorate. According to 
ing sip. Js eategories because some students are receiving this estimate, the number of doctorates in five years 
ent fr, fqmmultaneously two or more types of support, such adjusted to include chemists rises to approximately 
fellowships and teaching assistantships. Analysis 11,400 or 2,280 per year. Some graduate students 
doctor mg the numbers in the different categories indicates enrolling later than 1948 may also achieve a doctorate 
for lack mat such overlap is probably not great. It will be in this period and would add to the figure. However, 
approxi. famoted, however, that nearly half of all graduate stu- 47 percent of all graduate students achieving a doe- 
nt type fments are receiving G. I. benefits, which obviously torate seems an unduly high estimate and the average 
re Wer fmverlap other types of support in a great percentage given seems unlikely to be exceeded. The annual rate 
1€ desire EEE cases. of granting doctorates in American universities ap- 
Appeay fa Table 3 shows the number of graduate students in proximately doubled each decade up to the peak year 
year of Mmerican universities in the various sciences aside of 1941, and if this rate of increase had continued 
ese able from chemistry and engineering. As pointed out be- there would have been 4,000 doctorates granted in 
be re. fore, about 21 percent of the graduating science ma- 1951. It appears that this rate of training is far 
an pre. mors at the baccalaureate level in 1948 were chemists, in the future. 
nd about 28 pereent at the doctoral level in 1947 A recent report is of interest in this connection. 
major fggnd 1948. It seems safe, therefore, to adjust the total In the January 1949 issue of The Educational Record, 
: totals Mf 18,000 shown in the table by adding one-third, published by the American Council on Edueation, 
12 that Hmmaking a total of 24,000 science graduate students there is an article by C. Gilbert Wrenn, reporting on 
science [side from engineering. This may be compared with studies made at the University of Minnesota under 
loctor. Hhe total of 36,000 science majors graduating from the auspices of the Associated Research Councils and 
‘Orates 
1948 TABLE 2 
stu. Type or Suprort RECEIVED* 
duate 
Nonre- 
full. appoint- fellowships fellowships benefits 
ments 
resi- 
p Sciences = = =u 
ms as a2 £2 
RF KS KS KF FE FQ FQ RE 
l- 
Agriculture and agronomy ...... 72 31.4 4.0 11.6 10.1 12.0 8.1 3.3 9.8 §1.7 
48 28.1 43.4 Norep. 22.0 23.1 10.9 Norep. 12.1 32.9 
Botany (including 4 biology) 82 20.6 99 106 359 109 9.7 29 144 39.2 
27 21.6. 23.3 33.3 24.4 5.7 2.1 0.7 20.1 50.3 
des ens 14 16.3 Norep. 33.3 36.4 3.6 9.0 9.0 83.6 
a 44 36.4 Norep. Norep. 14.2 4.0 19.1 1.0 5.0 46.4 
85 6.4 45 121 326 7.7 10.0 59 129 67.7 
> 64 29.6 Norep. 7.5 13.9 2.6 17.9 3.1 7.1 35.4 
ee 98 2.5 61.0 Norep. 28.6 4.0 9.6 1.9 11.5 31.3 
Pharmacology ................ 35 61.7 31.0 12.0 96 25.5 18.1 85 148 361 
she. intubated ke ee 70 17.6 93.6 1.9 2.2 5.0 9.7 3.0 10.5 40.6 
28 81.7 81.4 11.1 16.4 8.2 18.8 7.6 24.1 45.8 
86 6.2 43.0 7.0 14.6 4.1 5.6 2.4 5.0 43.9 
Zoology (including biology) ... 86.1 4.0 10.5 43 153 34.3 
A B Cc D F G I J 


* All figures adjusted to 100% response. 


All averages are weighted averages. 
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based on information partly supplied by the Office 
of Scientific Personnel. It indicates a median seore 
on an I.Q. seale of 141 for a large sample of persons 


TABLE 3 


DISTRIBUTION AMONG THE VARIOUS SCIENCES AT DIFFERENT LEVELS OF TRAINING* 


didates for the doctorate in theoretical researc) a 
be accepted as in experimental research. This |g, 
situation varies greatly from field to field. 


% Accepted Number 
% Adjusted % First % Second 
Sciences totals year en- year en- 
Reporting doctoral achieve 
enrolled rollment rollment 
disser- doctorate 
tations in 5 years 
Agriculture and agronomy ......... 2 1,408 49.6 30.8 28.9 769 
Botany (including 3 biology) ...... 2 T77 38.5 37.7 47.6 507 
27 515 42.: 51.1 33.8 344 
64 348 57.5 36.8 22.4 169 
70 4,591 42.3 32.9 24.6 2,226 
28 600 50.0 35.2 32.7 317 
Zoology (including 4 biology) ...... 52 1,411 47.5 34.2 29.8 640 


* Figures reported are as of April 1, 1948, but are adjusted to represent 100% reporting. 


who achieved a doctorate in the sciences. It also indi- 
cates that, at this level of ability, about one-third of 
the population does not finish college. This suggests 
that the number of highly qualified persons who might 
go on to advanced training if they had the necessary 
incentive and opportunity may be as high as 50 per- 
cent of those now completing college. 

The questionnaire asked how many additional stu- 
dents could be accepted for graduate training. From 
the replies, it appears that substantial numbers of stu- 
dents can yet be accommodated in all fields. About 
twice as many can be accepted for classroom training 
as for work requiring facilities for laboratory re- 
search. However, only half as many additional can- 


An interesting piece of information brought out by 
the questionnaire is the clear indication of interest in 
postdoctorate fellows. Respondents reported that 
they could and would like to entertain almost ten 
times as many postdoctorate fellows as they now have 

In summary then, it may be said that information 
furnished by colleges and universities indicates a total 
of approximately 6,000 graduates at the bachelor’ 
level in 1948 who are judged competent to achieve 
a doctorate in the sciences. Of these, about 4,000 are 
interested in going on to graduate work and about 
1,000 of these do not have finaneial support. 

Appreciation is expressed to Dr. F. M. Weida, who 
prepared the statistical material in this report. 
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Department of Microbiology, Yale University and 


ENETIC ALTERATION in fungi has been 
found to give rise to two main classes of 
mutant strains. Most thoroughly investi- 
bated have been the “biochemical” types of mutants, 
which specific defective biosyntheses have been 
lemonstrated (3, 4). The other class includes the 
“norphologieal” mutant types, which differ from the 
wild type in growth habit, and which in general can- 
not be restored to normal by varying the physical or 
chemical environment of the mutant strain. Distine- 
tive colonial types of morphological mutants have 
been described as “button” (11), “colonial” (7), or 
“equliflower” (8, 13), and several have been shown to 
differ from the wild type by single genes (J, //). 
It has been found that on the addition of certain 
chemicals to culture media the morphology of wild- 
type cultures of Neurospora will change so that they 
closely resemble in growth habit certain genetically 
determined colonial types. These phenomena are ob- 
viously important beeause of their possible relation 
to the mechanism of gene-determined morphogenesis 
in fungi, and also beeause of their practical utility 
in handling these microorganisms. The term para- 
morph is proposed to designate a fungus culture in 
which morphological changes have been environmen- 
tally induced without any corresponding genetic alter- 
It is thought that paramorph (paramorphie 
phenocopy) or paramorphic culture more exactly ex- 


ations. 


presses the desired meaning than the term phenocopy 
as used by Goldschmidt (7). 
applied to environmental duplication of specific gene 
effects on development. Paramorph refers to a class 
of morphological changes in a less differentiated 
organism. 


Phenocopy has been 


Since paramorphogenic activity would in- 
volve an environmentally induced qualitative change 
in growth habit, it is to be distinguished from toxicity 
effects in which a colony may grow to a limited extent 
before it is killed by a chemical. In the experiments 
here deseribed, the colonial paramorphie cultures 
transplanted to inhibitor-free medium have always 
grown, and have resumed their normal growth habit. 

Littmann (72) observed that the addition of 1.5 per- 
cent dehydrated ox gall to culture media restricted 


‘Work done in part under a grant-in-aid from the Ameri- 
‘an Cancer Society upon recommendation of the Committee 
On Growth of the National Research Couneil. 


hemical Induction of Colonial Paramorphs 
n Neurospora and Syncephalastrum' 


FL, Tatum, R. W. Barratt and V. M. Cutter, Jr. 


Department of Biological Sciences, Stanford University 


mycelial growth of certain fungi. Since desoxycholie 
acid is a normal constituent of ox bile, we have tested 
the effects of the addition of sodium desoxycholate to 
culture media, and have found that it restricts the 
growth of Neurospora and the mucoraceous fungus 
Syncephalastrum racemosum to a compact thallus or 
colony. Further tests have shown that a number of 
other agents added to either liquid or solid media are 
likewise capable of producing colonial paramorphs in 
these fungi. Typical results obtained with some of 
these substances are given in Table 1. The most suit- 
able concentration of sodium desoxycholate for the 
production of small diserete colonies of either fungus 
is 0.03 to 0.035 percent (9x 10-* molar) in medium 
buffered to pH 7.0. 

Since sodium desoxyecholate is surface-active, an- 
other antonie surface-active agent, Tergitol 7? (sodium 
3,9-diethyltridecanol-6 sulfate) was tested and found 
to induce similar growth changes in both organisms. 
The most suitable coneentration was 0.00175 percent 
(5x 10-°' molar) when added to autoclaved medium. 

The observation that inositol-requiring mutant 
strains of Neurospora grown in suboptimal concen- 
trations of inositol form pellets in liquid culture (2), 
and form restricted colonies on agar media, suggested 
the possible relation of inositol to the paramorphie 
effects deseribed above. Sinee gammexane (y-hexa- 
chlorocyclohexane) has been shown to be a specific 
inhibitor of certain biological and enzymatie activities 
of inositol (5, 9, 10), the colonial paramorphogenic 
activity of gammexane was investigated. As shown 
in Table 1, this compound, added to either minimal 
or complete agar media in a concentration of 0.025 
pereent, was found to be a moderately effeetive para- 
Its effect 
on wild-type Neurospora is much less marked, giving 
only a slight modification of morphology and no ap- 
preciable change in growth rate. These effects of 
gammexane cannot be reversed by inositol. 

L-Sorbose, the keto-hexose listed in Table 1, is also 
paramorphogenie, but differs from the other com- 
pounds in that much higher concentrations are re- 
quired for activity. In addition, colonies on sorbose- 
containing agar media remain restricted in growth for 


morphogenic agent for Syncephalastrum. 


2Sample obtained by of Carbide and Carbon 


Chemical Corporation. 
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periods up to 15 days, while with the other compounds — ride) and Isothan 15 (lauryl! isoquinolinium bromide) 
were very toxic, but showed no paramorphogenie al 


the cultures tend to form aerial mycelia earlier. 


The 


TABLE 1 


EFFECTS OF PARAMORPHOGENS ON Neurospora aNd Syncephalastrum CULTURES 


Medium 96-hr growth on solid mediums 
Compound Concentration Cerbon 
Type pH Neurosporat yncepha. 
source lastrumt 
% % 
Sodium desoxycholate O01 min. 7.0 1.0 § spreading 
.02 min. 7.0 108 SR R—5 mm 
.03 min. 7.0 1.0 § R 
.03 compl. 7.0 1.08 R—30 mm 
.03 compl. 7.0 0.1 8 R—5) mm 
Tergitol 7 001 min, 5.5 1.08 R—10.0 mm 
0015 min. 5.5 1.0 8 R— 2.5 mm 
.002 min. 5.5 1.0 8 R— 1.0mm 
.002 min. 5.5 0.1 S R R—2 mm 
002 compl. 5.5 0.1 8S SR spreading 
004 MDA 4.7 4.0 D R—4 mm 
.04 MDA 4.7 4.0 D R—1 mm 
Gammexane 025 min. 5.5 0.1 8 SR R—1 mm 
compl. 5.5 0.18 SR R—4 mm 
min. 5.5 0.1 8 SR 
05 MDA 4.7 4.0 D R—2 mm 
L-Sorbose 1.0 min. 5.5 0.1 8 R R—2 mm 
1.0 compl. 5.5 0.1 8 R R—2 mm 


+ Normal growth rate: 4.0 mm per hr. 


* Characterization of growth, or average colony diameter in mm. 
Similar results obtained with 5 lines tested; N. crassa SY4a, Abbott 124 


Chilton a, N. tetrasperma, and N. sitophila 299-pyridoxinless (pyridoxin added to minimal medium). 


~t Normal growth rate: 0.7 mm per hr. 


Columbia University Culture Collection, and 742 Panama Canal Zone. 


R—restricted growth 
SR—slightly restricted growth 

S—-sucrose 

D—Dextrose 


paramorphogenic effect of sorbose can be reversed, 
apparently competitively, by other sugars; glucose, 
sucrose (see Fig. 1), and more slowly by maltose and 
by mannose. Other compounds tested, including glye- 
erol, fructose, lactose, starch, and galactose, are much 
less active in reversing the sorbose effect, although 
they are used by Neurospora as carbon sourees. 
The paramorphogenic activity of sorbose for both 
Neurospora and Syncephalastrum is evidence against 
a direct relation of surface activity to colonial para- 
morphogenic activity in all cases. This view is also 
supported by the additional findings that paramorpho- 
genic activity of surface-active agents is limited to 
certain anionic compounds. Each of the compounds 
listed below has a surface tension activity between 25 
and 40 dynes per em for a one-percent solution (6) ; 
yet their paramorphogenie activities vary both quanti- 
tatively and qualitatively. Of the anionic agents, 
sodium lauryl sulfate and aerosol OT (dioctyl sodium 
sulfosuecinate) produced colonial paramorphs at con- 
centrations comparable to effective concentrations of 
Tergitol 7 and sodium desoxyeholate, whereas sodium 
oleate was inactive. The cationic surface-active agents 
tested, Roceal (alkyl-dimethyl-benzyl-ammonium chlo- 


tivity. Tween 80 (polyoxyethylene derivative of sor. 
bitan monooleate), the only nonionie surface active 
agent tested, was not toxic at concentrations up to 


MDA-——minimal dextrose asparagine agar 

min.—-Neurospora minimal agar 
compl.—-Neurospora minimal agar supplemented with vitamins, enzyme- 
hydrolyzed casein, and yeast extract 


Average of 4 strains; 479 New Britain S. W. P., 527 Quebec, Canada, 55) 


N 


LO6 GROWTH RATE-MM. PER HR. X10" 
~ 


WITH 10 % SUCROSE 


o WITH 014% SUCROSE 


i. 


of sorbose on N. crassa. 
25° C in growth tubes. 


6 


40 


2.0 


SORBOSE CONCENTRATION — PERCENT 


Effect of sucrose on the paramorphogenic activity 
Linear growth rates determined al 
Note differences in growth rate 02 


two levels of sucrose. 
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one percent, and was inactive as a paramorphogen. 
There is no evidence that inositol is directly involved 
‘1 the paramorphogenie activities of the other chem- 
als, since high concentrations of inositol have no 
offect on paramorphogenesis by sodium desoxycholate, 
Tergitol, or sorbose with Neurospora, or on that by 
jesoxycholate with Syncephalastrum. Furthermore, 
pio-assays Of Newrospora mycelium grown in the pres- 
ence of Tergitol 7, or of sorbose, showed no significant 
variations from the normal inositol content. In ad- 
jition, sorbose has no significant effect on the require- 
ment of the inositolless mutant for inositol. These 
fndings suggest that the paramorphogenie agents 
tested do not influence either inositol utilization or 
inositol synthesis by Neurospora or Syncephalastrum. 

In addition to theoretical considerations, the use of 
paramorphogens provides a new and valuable tool for 
handling many colonies on microbiological plating 
media. Sorbose has been selected as the standard 
colonial paramorphogen, because colonies on sorbose 
show no tendeney to form extensive aerial mycelia, 
and because, in comparison with the other compounds, 
the effective concentration range of sorbose is wide, 
and survival is significantly better. Media containing 
(.8 percent sorbose and 0.1 percent sucrose or 0.2 per- 
cent sorbose and 1.0 percent glycerol have been used 
effectively. The value of the sorbose technique in mu- 


tation studies has been demonstrated, using a strain of 
Neurospora which has a wild-type growth rate and 
which produces exclusively uninucleate microconidia 
(1). Mieroconidia were treated with X-rays (20,000 
r) and plated directly into complete medium econtain- 
ing sorbose. Nineteen hundred colonies arising from 
the treated microconidia were isolated and examined 
for mutants; 24.2 percent morphological variants and 
3.1 pereent biochemical mutants were recovered, with 
considerably less labor than is required by other tech- 
niques. In 500 control isolates 0.2 percent morpho- 
logical and no biochemical mutants were recovered. 
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Purine Metabolism in Tetrahymena and 
Its Relation to Malignant Cells in Mice’ 


G. W. Kidder, Virginia C. Dewey, and R. E. Parks, Jr. 


Biological Laboratory, Amherst College 


Gilbert L. Woodside 


Zoological Laboratory, University of Massachusetts 


NE OF THE PRIME GOALS of studies in- 
volving metabolic inhibitors has been the dis- 
covery of useful chemotherapeutic agents 

Which could be directed against invading organisms 
of man. Aceordingly, if tests on bacteria in vitro 
seemed promising the compound was subjected to 
tests on the same microorganisms and others in vivo. 


‘Aided by a grant from the Williams-Waterman Fund for 
the Combat of Dietary Diseases, a grant recommended by 
the Committee on Growth acting for the American Cancer 
Society, and a grant from the American Cancer Society 
(Massachusetts Division). The authors wish to acknowledge 
the valuable aid given them by Philip S. Thayer, Charles S. 
Keevil, Jr. and Howard EB. Sullivan, all of Amherst College. 


When metabolic inhibitors which blocked reactions 
peculiar to the invader but not to the host were dis- 
covered (e.g. sulfonamides for p-aminobenzoie acid), 
then useful treatment resulted. Following these 
initial findings (6, 18), a long list.of compounds have 
been tailored to inhibit many natural metabolites, and 
great strides have been made toward an understand- 
ing of competitive inhibition of specifie enzymes by 
antimetabolites (19). 

While certain encouraging reports have appeared 
in the literature concerning the retardation of the 
growth of neoplastic tissue following the injection of 
folie acid antagonists (5, 15, 17), nitrogen mustards 
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(1, 3, 17), and recently 2,6 diaminopurine (4), the 
differential between neoplastic inhibition and _ host 
toxicity is exceedingly narrow or nonexistent. This 
narrowness of differential effect is what is to be ex- 
pected when inhibitors of metabolites essential to the 
host are employed. Our knowledge of the biochemical 
pattern of cancer cells, and indeed of animal cells in 
general, has been too incomplete to formulate a ra- 
tional attack on cancer with any assurance that the 
inhibition would be specific for the cancer. In other 
words, no single, clear-cut qualitative biochemical dif- 
ference between normal and malignant cells was 
known. 

Our work on the animal microorganism Tetra- 
hymena geleii has demonstrated its biochemical simi- 
larity to the vertebrates in regard to amino acid (10) 
and vitamin requirements (13). There are, however, 
a few striking differences between the protozoan and 
the vertebrate, such as the total lack of sucrose-split- 
ting enzymes, and presence of guanine and uracil 
requirements in Tetrahymena. The purine and pyri- 
midine metabolism has been subjected to intensive in- 
vestigation, since it was felt that these very differ- 
ences from the mammalian metabolic pattern might 
prove to be useful tools. It has been pointed out 
that, while the mammal can synthesize guanine from 
adenine (2), it cannot make use of dietary guanine 
for the reverse reaction. Tetrahymena, on the other 
hand, cannot synthesize guanine but requires this 
purine in its diet (71). A similer situation exists in 
the case of uracil, which, while required by the proto- 
zoan (11), fails to be metabolized by the mammal 
when it is added to the diet (16). 

During a comprehensive study by Hitchings and 
co-workers (8, 9) of substanees designed to inter- 
fere with nucleic acid synthesis, compounds were pro- 
duced which provided too's for attacking these prob- 
lems. These authors have pointed out that sueh sub- 
stances might be expected to have chemotherapeutic 
effects even on the basis of the difference in rate of 
nucleic acid synthesis between host and parasite (8). 

Studies on substituted pyrimidine (72) have shown 
that competitive inhibition results when certain sub- 
stitutions are made and inhibition indices from < 20 
to > 1000 were found. 

Inhibition indices (based on complete inhibition) 
from 0.075 to 300 were found when a number of sub- 
stituted purines were tested (14). Evidence was pre- 
sented which seems to indicate that the most powerful 
purine inhibitor encountered (5-amino 7-hydroxy-1H- 
v-triazolo {d|pyrimidine) produees its effect by being 
incorporated in the nucleoprotein, and this ineorpora- 
tions depends upon its structure, which is that of a 
guanine analogue. Thus the guanine analogue, which 


we will call guanazolo, has an inhibition index (¢aley), 
lated for half-maximum growth) of 0.02, the 2.6.4; 
aminopurine analogue 
pyrimidine) which we will call diaminazolo, hag 4, 
index of 27, while the hypoxanthine analogue (7-hy. 
droxy-1H-v-triazolo-[d]pyrimidine) is inert. 

' The suggestion was made (16) that if invasiye 
organisms could be found with a purine metabolisy 
similar to that of Tetrahymena, then guanazolo shoul 
inhibit their development without being metabolize; 
by the host. Tests on mice showed that the compoun( 
was nontoxic when repeated doses were given over , 
three-day period. 

With this background we were ready to determin 
whether or not cancer cells were similar to norma! 
cells in this phase of their purine metabolism. Ac. 
cordingly we chose a rapidly growing transplanted 
mouse adenoearcinoma? (Ko771) for our initial tes 
and both guanazolo* and diaminazolo for the possible 
inhibitors, on the theory that if the cancer cell had 
lost its ability to synthesize guanine (or gained the 
ability to metabolize guanine), then guanazolo should 
cause growth retardation while diaminazolo should be 
relatively ineffective in moderate concentrations. This 
theory appears to be correct, and the number of mice 
in this series of experiments has now reached over 300, 

Fig. 1 illustrates the striking difference in tumor 
size between the control group and the guanazolo. 
treated group. The number of mice in this initial ex- 
periment was small (eighteen divided into three equa! 
groups), and the standard deviations of the control 
group and those which received the diaminazolo ovyer- 
lapped to an extent which indieates little or no sig- 
nificant difference between the two. Accordingly no 


| SALINE CONTROL 


0 4 8 2 16 20 24.-26 32 3 
DAYS OF TREATMENT 
Fic, 1. Adenocarcinoma Eo771. Kighteen inoculated 
mice (C57 black) were used in this experiment (6 in each 
series). Dosage 5007 twice daily, subcutaneous. Size of 
tumors (cm*) averaged in each series, Treatment started 6 
days after inoculation, 


2Purchased from the Roscoe B. Jackson Memorial Labo- 
ratory. 

3 All but one sample of the guanazolo used was obtained 
through the cooperation of Dr. Hitchings. The remaining 
sumple was sent to us by Dr. R. O. Roblin, Jr. of American 
Cyanamid Company. 
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. 
when treatment was instituted), but growth resumed 
/ 
/ 
CM? / shortly after the treatment was discontinued. 
/ Subsequent experiments employing substantial num- 
6 / / bers of tumor-bearing mice have completely duplicated 
@SALINE CONTROL 10 fod the results of the first experiment on this type of ma- 
ocuanazoco 20 lignaney. Graphic representation of one such series 
ee Ps / of 30 mice is shown in Fig. 2. The treatment in this 
2 f i case was divided equally (10 each) between saline 
f control, 0.6 mg of guanazolo twice daily administered 
H subeutaneously, and the same amount of guanazolo 
TABLE 1 
9 LYMPHOID LEUKEMIA 
Length Ten 
of Ten control 
Effects treat- mice mice 
x ment treated* (un- 
4 (days) treated) 
rr Ys White blood cells (ave.) 5 9.600 11,080 
A “ “ 12 5,911 20,175 
No. palpable tumor masses 13 1 10 


0 2 6 8 10 14 
DAYS OF TREATMENT 


Fic. 2. Adenocarcinoma Eo771. Thirty inoculated mice 
(C57 black) were used in this experiment (10 control; 10 
given 5007 of guanazolo twice daily subcutaneously; 10 
given 500 y of guanazolo twice daily intraperitoneally). 
Since there was no detectable difference in the route of ad- 
ministration the tumor sizes of all the guanazolo-treated 
mice were averaged. 


further tests were run using diaminazolo. Almost 
complete cessation of tumor growth resulted during 
guanazolo treatment (the tumors were six days old 


4 8 iO («14 16 0 
DAYS OF TREATMENT 

Fig. 3, Spontaneous mammary cancer in C3H mice. 


Twelve mice were used in this experiment (6 control; 6 
fiven 1 mg of guanazolo twice daily intraperitoneally). The 


initial segregation into the two series was random, and the 
inclusion of the largest tumor in the control group (dead at 
15 Jays, marked X on curve) raised the average of the tumor 
Size of the control series over the treated scries at the start 
of the experiment. 


* With 500 y guanazolo twice daily, starting 3 days after 
inoculation. The particular preparation of guanazolo (17-3) 
used in this experiment produced a leukopenia after pro- 
longed treatment. That a contaminating substance in this 
preparation produced the effect was shown by observations 
on normal mice treated with 17-3 and normal mice treated 
with another preparation (17-4). No leukopenia developed 
after four weeks of treatment with 17-4 (1 mg twice daily), 
whereas leukopenia did develop with 17-3. There was, how- 
ever, complete retardation of adenocarcinoma Eov771 and 
spontaneous mammary cancer in C3H mice following the 
administration of 17-4. 


given intraperitoneally. No difference in the effect 
on the tumors was found between the two routes of 
guanazolo treatments. 

Pathological findingst show that this level of treat- 
ment does not cause the death of the malignant eells, 
but only checks their growth. 

Due to the extreme activity of guanazolo as an anti- 
guanine, it has been difficult to reverse its activity. 
Massive doses of guanylie acid, caleulated on the basis 
of Tetrahymena activity ratios, administered together 
with effective levels of guanazolo, have given indiea- 
tions of inhibitor release, but the guanylic acid is so 
insoluble that the effeetive blood levels are much below 
those required for complete release. The data at 
hand, however, are consistent with the theory that the 
effect of guanazolo on the cells of Eo771 is the same 
as in Tetrahymena. 

With the evidence of a real biochemical difference 
between the cancer cells of Eo771 and the normal 
mammalian cells, and the mechanism of the reaction 

4Control and treated mice were sent to Dr. Joseph C. Aub, 


director of the Cancer Commission of Harvard University and 
the pathological studies were made by Dr. William Emerson. 
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between the inhibitor and enzyme system indicated, it 
was of the utmost importance to test the general oc- 
currence of this difference in other types of malig- 
nancy. We have had the time and opportunity to 
investigate only two other cancers. One was the 
spontaneous mammary eancer of strain C3H® mice, 
the results of which are shown in Fig. 3. The other 
was a lymphoid leukemia (lymphoma 2) in strain A 
mice,® the results of which are shown in Table 1. 


These results strikingly illustrate the soundness of 
the view expressed by Greenstein (7) when he said 
(p. 367): “It seems probable that a cancerous tissue 
can be described by a chemical pattern which is largely 


5 Purchased from the Roscoe B. Jackson Memorial Labo- 


ratory. 
® Sent to us by Dr. Lloyd W. Law of the National Cancer 


Institute. 
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similar to that of nearly all other cancerous tiggy¢, 
regardless of their etiology, histogenesis, or even Spe. 
cies wherein found.” It would be hazardous to a 
sume that all malignant cells, unlike the norma 
metabolize guanine and therefore will become jy. 
hibited by guanazolo. But the fact that the fig 
three types selected show the same biochemical dij. 
ference from the normal cells would, on the basis 9 
chance alone, offer fantastic odds in favor of yy. 
formity, at least in this respect, among the varioy 
cancerous tissues. 

Experiments are in progress with guanazolo qy 
other types of malignancy, on the most effeetiy, 
dosages, on the effect of diet (purine intake) and 
the effect of age of the tumor before the administr:. 
tion of the inhibitor. The details will be reporte 
later. 
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Crystalline Dihydrostreptomycin Sulfate 


1. A. Solomons and Peter P. Regna 


research Laboratories, Chas. Pfizer and Co., Inc., 
Brooklyn, New York 


Dihydrostreptomycin (1) sulfate has now been crystal- 
lized. Crystals were first obtained by agitating and 
warming a concentrated aqueous solution of relatively 
pure dihydrostreptomycin sulfate with a large volume of 
methylethyl ketone. The lower aqueous phase was slowly 


converted from an oil to a gum, which finally crystallized. 
Subsequently, better crystallization procedures were de- 
veloped in which methanol and other low-boiling solvents 
were substituted for the methylethyl ketone. 


Fic. 1. Crystals of dihydrostreptomycin sulfate. Mag- 


nification 490 diameters. 


Dihydrostreptomycin sulfate crystallizes as trapezoidal 
plates (Fig. 1). Two refractive indices of the erystal- 
line material were found to be approximately 1.552 and 
1.556. After reerystallizing and drying in vacuo at 100°, 
the anhydrous erystals melted at 255-265° (with decom- 
position), [a] >)- 88° (concentration, 1.0% in water). 
Analysis. Caleulated for (H,SO,),: ©, 
34.52; H, 6.07; N, 13.42; SO,, 19.72. Found: ©, 34.57; 
H, 6.23; N, 13.58; SO,, 19.99. 

The biological potency of the anhydrous crystalline 
dihydrostreptomyein sulfate, when assayed against B. 
sublilis by plate assay, was 815 y/mg and against EF. 
coli by turbidimetric methods was 820 y/mg using the 


F.D.A. streptomycin working standard. By chemical 
assay using this same standard the potency was 830 
y/mg for streptidine and 0 y/mg for maltol. 


Reference 


1. Peck, R. L., HOFFHINE, C. E., Jr., and FoLtKers, K. J. 
Amer. chem. Soc., 1946, 68, 1390. 


Crystalline Salts of Dihydrostreptomycin 


F. J. Wolf, E. T. Elmendorf, R. G. Denkewalter and 
M. Tishler 


Research and Development Division, 
Merck and Company, Inc., Rahway, New Jersey 


Although a erystalline helianthate (3) and reineckate 
(1) of dihydrostreptomycin have been obtained, the 
preparation of crystalline salts suitable for therapeutic 
use has not been recorded. We wish to report at this 
time the preparation in crystalline form of the two 
currently used salts of dihydrostreptomycin, namely the 
hydrochloride and the sulfate. , 

Crystalline dihydrostreptomycin sulfate ({ a] ae — 88.5°, 
concentration = 1) is obtained as small platelets in almost 
quantitative yield from a solution of essentially pure 
amorphous sulfate (20 g) in 1:3 methanol-water mix- 
ture (300 ce). The crystalline sulfate (mp 250° C, with . 
decomposition) contains no solvent of crystallization and, 
in contrast to the amorphous form, shows very little 
hygroscopicity. Both the erystalline and the amorphous 
form are very soluble in water, but the crystalline suifate 
is much less soluble (0.8 mg per ml) than the amorphous 
salt (100 mg per ml) in 50% methanol-water mixture. 
This low solubility of the crystalline sulfate in methanol- 
water mixtures makes possible the conversion of many 
dihydrostreptomycin salts to the crystalline sulfate by 
their metathesis with amine sulfates. Analysis. (Dried 
at 50° C.) Caleulated for (C.,.H,,0,.N;).-3H,SO,: C, 
34.42; H, 6.05; N, 13.38; S, 6.56. Found: C, 34.26; 
H, 6.32; N, 13.27; S, 6.59. 

By microscopic examination of the crystalline sulfate, 
the following characteristics were observed: indices of 
refraction, @=1.552+ 0.002; B=1.558+ 0.004; y=1.566+ 
0.002; birefringence (ealeulated) +0.002; axial angle, 
2V (ealeulated) -89°; extinction parallel; extinction 
angle —18°. 

Using a Noreleo Geiger counter X-ray spectrometer, 
major peaks were observed at the spacings 3.42 A 
(max); 3.62 A; 4.70 A; 4.78 A. 

Crystalline dihydrostreptomycin hydrochloride is ob- 
tained in a 75% yield as fine needles from a solution 
of essentially pure amorphous salt (84 g) in methanol 
(260 ec). Crystallization is slow unless the solution is 
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seeded and stirred gently. The crystalline hydrochloride 
is soluble in methanol at 25° C to the extent of 45 mg 
per ml, whereas the amorphous hydrochloride is soluble 
in excess of 1 g per ml. The crystalline product con- 
tains methanol, which is lost on heating at 100° C. The 
X-ray diffraction pattern of the methanol-free product 
exhibits major peaks at the spacings 3.75 A; 4.50 A 
(max); 4.90 A; 5.25 A; 8.85 A. Analysis. (Dried at 
100° ©.) Caleulated for C.,H,,0,.N,-3HCl: C, 36.34; 
H, 6.39; N, 14.12; Cl, 15.33. Found: C, 36.21; H, 6.73; 


N, 13.89; Cl, 15.10. [a]5°=-95°. Concentration =1. 

Microscopie examination of a sample dried at room 
temperature shows the following characteristics: indices 
of refraction, q=1.522+0.002; B=1.548+0.002; y= 
1.566+0.002; birefringence —0.008; axial angle, 2V 
(caleulated) 80°; extinction parallel; sign of elongation 
positive; pleochromism absent. 

In general, the pharmacological properties of the erys- 
talline salts are similar to those of the highly purified 
amorphous salts. However, certain impurities usually 
present in the amorphous salts are removed by the 
crystallization procedures, and consequently the batch- 
to-batech variation in the pharmacological response to 
the drugs observed in amorphous preparations has been 
eliminated in the erystalline salts (7). 
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Special Sample Tray for the Continuous 
Gas-Flow Type Counter Tube’ 


G. E. Burch, J. A. Cronvich, T. Ray, P. B. Reaser, 
and A. Threefoot” 


Department of Medicine and School of Electrical 
Engineering, Tulane University of Louisiana, and 
Charity Hospital of Louisiana at New Orleans 


Because of recent interest in the continuous gas-flow 
type of counter tubes, an improvement in the sample 
tray for such a counter is presented. In order to reduce 
the length of time required to flush the counting chamber 
with gas, a modification of the counter was made to 
permit preflushing of the next sample to be counted while 
one sample is being counted. 

The improved sample tray consists of a circular metal 
disk containing three receptacles for samples. These re- 
ceptacles are symmetrically arranged so that while one is 
in the counting space, the second is in the preflush posi- 
tion, and the third is open to the atmosphere for sample 

1 Aided by grants from the Life Insurance Medical Re- 


search Fund, a War Contract No. WD-49-007-MD-389, and 
the Mrs. E. J. Caire Fund for Research in Heart Disease. 


2The authors acknowledge with gratitude the excellent 
work of Mr. Ralph Millet, the instrument technician of the 
laboratory. 
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Fig. 1, Views showing the top stationary plate. Thy 


counter is fixed to one circular opening (inserts 1, 2, and 3) 
The gas flows into the chamber of the counter, into the gas 
inlet and then into the “attic’’ of the prefiush chamber (jy 
serts 1, 2, and 4), which is constructed to permit equal dis 
tribution of the gas before it escapes into the atmospher 
through the outlet tube. 


changing. The flushing gas first enters the chamber of 
the counter, flows over the sample being counted, ani 
then enters the preflush chamber, where the next samp\ 
to be counted is flushed, after which the gas is allowed to 
escape into the atmosphere. The construction permits 1. 
tation of the circular disk to allow a change in position 
of the samples. This chamber is overlaid with small lea‘ 
cubes of sufficient thickness to prevent the sample in the 
preflush chamber from influencing the background count. 
If elements with high energy gamma emission are being 
studied, so that adequate lead shielding is impossible, 


® TOP VIEW 
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® WELL 


f Seu 


Fic. 2. Views of the turntable or sample tray with the 
8 sample receptacles. This rides on a thrust ballbearins 
(Aetna E 45, 34-in inside diameter, 5-7/23-in outside di 
ameter, 1l-in thickness). Insert 9 shows a brass filler which 
is placed in each receptacle. The fillers are cut to fit the 
sample trays or disks to insure their constant geometrical 
relationship. 
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CENTER POST HOLE 
@Q 

WITA 

| 
a 
_ 
WED PLATE 
0 
Fie. 8. Views of the base plate upon which the thrust 


hearing rests and to which is fixed the top plate shown in 
Fig. 1. ‘The bars on pins (insert 11) are friction-fixed into 
this base plate but fit loosely into the top plate; the top 
plate is thus prevented from turning when the turntable or 
simple receptacle tray is rotated, but at the same time the 
top plate is permitted to ride freely upon and to seal the top 
of the turntable. The bearing surfaces between the top plate 
and sample tray are coated with a thick grease. A seal is 
further insured by the weight of the counter, top plate, and 
center post, which compresses a rubber washer against the 
center of the top plate, pressing it toward the bottom one. 


then the preflushing feature is not used. Under such 
circumstances, the sample is rotated clockwise into the 
counter; sufficient time is then allowed for flushing and 
acount is obtained. The sample tray is rotated counter- 
clockwise, so that its receptacle is brought to the outside 
for changing of samples. 

Details of construction of the sample tray and its op- 
eration are evident from the illustrations. The plan may 
be modified to inelude automatic features. 


Male Frogs and Toads as Test Animals for 
Early Pregnancy and Certain Related 
Conditions 


J. L. Bhaduri and N. R. Bardhan 
Department of Zoology, University of Calcutta, India 


Very recently a large amount of evidence has been 
accumulated to show that males of Salientia can be un- 
equivoeally used to test for early human pregnancy 
(1-5). Mainini (3) has demonstrated for the first time, 
that in the males of the South American toad, Bufo 
arenarum, there occurs within 3 hr following injection 
a release of spermatozoa into the urinary bladder as a 
result of gonad-stimulating substances in the human 
pregnaney urine. Wiltberger and Miller (5) have con- 
firmed, in the main, and extended Mainini’s observations 
by using the common American leopard frog, Rana 
pipiens. Lima and Pereira (2) have also confirmed 


Mainini’s test by using another toad, Bufo marinus. 


Again, while supporting claims made for this test by 
the above-mentioned workers, Haines (1), who used B. 
arenarum, which he received from the originator of the 
test, observes, ‘‘It remains to be seen whether Bufo bufo 
or Rana temporaria will be equally suitable.’’ We have 
also been able to obtain a similar result by using the 
males of ordinary salientians that are easily available in 
Caleutta, namely, Bufo melanostictus, B. stomaticus, and 
Rana tigerina. Only a few specimens of each of the 
latter two species were employed for the confirmation of 
the results obtained in the former, which, however, was 
used chiefly during the course of our investigation. 

In a series of urine tests run during the months of 
July to September, we obtained only positive results from 
the first and mid-trimester of pregnancy (Table 1). 
There was not even a single case of a false negative. 
Urine tested from the last trimester, however, gave 3 
false negatives. This may be due to a low level of 
gonad-stimulating substances in the urine. Further- 
more, both positive and negative tests were obtained from 


TABLE 1 


Urine TESTS FOR PREGNANCY AND OTHER CONDITIONS 


Total 


Samples of urine + > 
Pregnancy—early (up to 90 days) .. 29 0 29 
“ —mid (from 91-180 days) 11 0 11 
om —late (after 180 days) .. 26 3 29 
Pathological (abortions, mole, ete.).. 9 20 29 


some individuals with related pathological conditions, 
such as hydatiform moles, superinvolutions, abortions, 
ete. The results of such tests tend to throw some light 
on the clinical aspects. Neither the control animals (the 
experimental animals also served as controls; their urine 
was examined for spermatozoa before they were injected 
with human urine), nor those injected with urines from 
nonpregnant or sterile women, or men, ever released 
spermatozoa. 

The technique employed in our series of tests is as sim- 
ple as that of previous workers (3, 5,4). In spite of our 
best efforts we could not secure early morning (over- 
night) urime, except for a few samples. The tests were 
-based chiefly upon urines collected during late mornings 
and evenings, the identification not being known to us un- 
til after the tests. Our findings were afterwards eclini- 
cally confirmed. Although a fresh toad was used for each 
urine test, a similar result could also be obtained from 
the same experimental animal after an interval of 4 to 7 
days. One such animal could thus be re-used with sue- 
cess at least four times before it expired. A 5-ec dose of 
urine was uniformly administered, but if the test turned 
out to be negative, an additional dosage of 5 ce was ad- 
ministered 2 hr after the first injection, in order to cor- 
roborate the first result. In most cases a negative re- 
sult was obtained even with a double dosage; only three 
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samples of urine from the last trimester of pregnancy 
gave positive readings 4 hr after the second dosage of 
injection. Mention may also be made of the fact that 
a 2-ce injection of urine, or even 1-ce in a few cases, 
produced the same result as that obtained by a 5-ce in- 
jection, especially in those samples that gave strongly 
positive results. It appears from these observations that 
there may be some relation between the gonad-stimulat- 
ing substances in urine and the liberation of sperma- 
tozoa. The results of 130 tests run in this laboratory 
are summarized briefly in Table 1. 

It is interesting to note-also that the time required for 
a positive reaction was only 25 min after the injection of 
urine in a large number of cases. Records of a few 
tests from the early trimester showed that a release of 
spermatozoa continued at intervals for 8 to 10 hr, com- 
pletely disappearing after that period. The experi- 
mental animals were reexamined the next morning, but 
no spermatozoa were ever released with the voided urine. 
It cannot be stated with any degree of certainty whether 
there is seasonal variation, either in the duration or in 
the rapidity of the release of spermatozoa. Since Wilt- 
berger and Miller (5) have stated that ‘‘the possibility 
of seasonal variation is still unknown,’’ we hope to con- 
tinue our tests during this winter. A detailed account 
of these and further tests will be published elsewhere. 

It is apparent that our observations not only confirm, 
in the main, those in the most recent paper by Miller and 
Wiltberger (4), but also add some valuable data. Suf- 
fice it to say that the use of males of the Salientia as 
test animals for early pregnancy and certain related 
conditions will open a new chapter in the investigation 
of the biologie assay of urine hormones. 

We wish to record our sincere thanks to Drs. G. Nandy, 
Binoy Banerjee, J. Chakravarty, and P. Das of Lake 
Medical College, Mrs. S. Ghosh of Baldeodas Maternity 
Hospital, and the authorities of Chittaranjan Seva Sadan, 
for generously providing us with specimens of urine. 
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A Study of Native Species of Male Toads 
as Test Animals in the Diagnosis of 
Early Human Pregnancy 


Paul F. McCallin and Richard W. Whitehead 


Department of Physiology and Pharmacology, 
University of Colorado Medical School 


After Galli-Mainini (2) in 1947 reported the use of 
the male South American toad, Bufo arenarum Hensel, 
in the routine diagnosis of early pregnancy, other in- 
vestigators (3, 4) demonstrated that the male frog, Rana 
piprens, responded to human pregnancy urine in a manner 


similar to that of the South American toad, namely 4, 
rapid release of spermatozoa. 

Impressed by the simplicity and economy of this te 
we became interested in the possibility that species , 
male toads native to the Rocky Mountain area migh 
serve as satisfactory test animals. Two species have hee, 
tested, Bufo woodhousti of Girard, the most widely (jy 
tributed species of toad in Colorado, and Bufo ameri. 
canus, the common toad of North America. In thi 
region these animals offer the advantages of being mop 
hardy and easier to keep than frogs. 

Our technique has been simple, consisting of the jp. 
jection of 5 ce of untreated urine into the dorsal lymp) 
sac of the animal. We then obtain a specimen of toaj 
urine 3 hr later by the introduction of the tip of a smalj 
(1 ec) pipette into the cloacal orifice. The specimen js 
examined unstained under the low power of a microseop, 
for the presence or absence of the numerous motile 
thread-like spermatozoa. If these are absent, specimen 
are again examined at 5 and 24 hr. Animals may he 
used again after a rest period of one week. 

We have performed a total of 145 tests to this date. 
Five animals have died as a result of the injection, 
There were 75 negative results and 65 positive results, 
In no case did a urine from a nonpregnant patient give a 
positive result. In 69 Friedman or Aschheim-Zondek ani 
toad tests performed coincidentally, there was one dis. 
agreement, a negative toad test and a positive Friedman. 
The patient could not be followed to ascertain which was 
correct. Remaining tests were performed on specimens 
obtained from patients seen in Colorado General Hos 
pital Outpatient Department suspected of early preg. 
nancy. All results in these cases were proven correct 
by clinical followup. The earliest positive result was 
obtained only 8 days after the first missed menstrual 
period. Urine specimens obtained from women past the 
sixth month of pregnancy gave false negatives in 2 out 
of 5 specimens tested, confirming the unreliability of this 
test in late pregnancy as reported by workers using the 
South American toad (2) and the frog (3). 

A urine specimen from a patient with hydatidiform 
mole was tested. It gave a positive result in a dilution 
of 0.05 ec. Basing our calculation on the observation 
that these animals have responded to a minimum of 1! 
rat units of a commercial preparation of chorionic 
gonadotropin, we estimated that there were at least 200, 
000 rat units of gonadotropin per ‘iter in this specimen, 
a level consistent with the diagnosis of mole. 

These native toads have been used up to 8 times with 
no apparent decrease in accuracy. An effect of repeated 
injections seems to be the slowing of reaction time. 1 
the first injection all positive results were evident within 
3 hr. However, on further injection, spermatozoa did not 
appear until 5 hr in nine positive tests, and until 24 hr 
in four such tests out of a total of 50 positive results 
in animals injected more than once. Bufo americanis 
was used in 18 tests and Bufo woodhousii Girard in the 
remaining 127 tests. The one discrepancy between toad 
and Friedman tests occurred in Bufo woodhousii Girard. 
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The fact that these two native species of toads, as well 
bs several South American .toads and the frog, Rana 
pipiens, respond to the injection of urine from pregnant 
atients by the rapid release of spermatozoa would seem 
) indicate that this reaction is generalized in toads and 
frogs and that it offers a practical means of testing for 


early human pregnancy. 
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Vacuum-Paraffin Infiltrator 


Emerich Ehrlich, Jr. 


Department of Anatomy, 
St, Louis University Medical School 


The need for a method which would infiltrate a whole 
rat brain with paraffin was the basis for development of 
the vacuum-paraffin infiltrator,! an electrical heating unit 
which contains a glass bottle connected to a vacuum 
source. The heat in the bottle is controlled by a rheostat 
which regulates the flow of current into the heating unit. 

The procedure followed in developing the infiltrator 
was first to select a suitable glass bottle. A copper cup 
was formed into which the bottle was placed so that there 
was a close sliding fit between bottle and cup. A thin 
sheet of asbestos paper was wrapped around the metal 
cup to form a base upon which the high resistant wire 
was wound. The wire used was 24 gauge chromel ‘‘A’’ 
asbestos-covered wire. Care must be taken in winding 
the wire to reduce the hazard of short circuit. A piece 
of copper tubing was fitted over the coils, and holes were 
drilled into the tubing so that dissipation of excess heat 
would be more effective, thereby preventing the contents 
of the glass bottle from becoming overheated. The wire 
coil of the heating unit was attached to two contact poles 
which were incorporated into a wood base facilitating use 
of a plug to connect the rheostat. 

The rheostat, similar to ready-made ones, was designed 
to be more adaptable to control of the heating unit. 
Buttons on the control dial of the rheostat were con- 
nected at various points of the resistance wire, thereby 
cutting in or cutting out more or less resistance. A small 
Christmas tree light was added to the rheostat. It lights 
up when the switch is on, and dims or brightens as the 
control knob of the rheostat is turned from button to 
button; the brighter the light, the higher the tempera- 
ture in the heating unit. This feature is a valuable aid 
in indieating whether the circuit is operating properly. 
If the heating unit wire develops a break, the light will 
hot dim or brighten to the same degree when the control 
knob is passed over the buttons of the rheostat. 


‘The author extends his appreciation to E. Ehrlich, Sr. 
for technical assistance in producing this model. 


The vacuum source is a conventional water aspirator 
which is attached to a water faucet. A two-holed rubber 
stopper is used in the bottle of this model, one hole con- 
taining the glass tubing for the vacuum connection and 
the other containing a thermometer which is used to make 
an oceasional check on the temperature of the paraffin. 

The advantage of this vacuum-paraffin infiltrator is 
that it can be set into operation and left without need for 
constant attention. It has also been found that resulting 
paraffin tissue blocks are more compact, due to the low 
air content of the paraffin. If the clearing agent is a 
comparatively volatile substance, its removal is expedited 
by this method. By keeping the paraffin free of the 
clearing agent, the necessity of having two or three 
changes of paraffin is eliminated. 


The Effect of Supervoltage Cathode Rays on 
the Nonenzymatic Browning Reaction of 
Dried Fruits and on Chemical Compounds 
Pertaining Thereto 


Bernard E. Proctor and Samuel A. Go!dblith 


Food Technology Laboratories, 
Massachusetts Institute of Technology, 


It has been demonstrated previously that ionizing radi- 
ations have a lethal action on bacteria and thus may 
offer a potential means of processing foods (1, 3). To 
determine the feasibility of using these radiations in the 
preservation of foods, the effects of the radiations on the 
nutrients in foods, on color components, and on flavor are 
under investigation in these laboratories. 

The experiments described herein relate to some obser- 
vations made on the effects of high voltage cathode rays, 
electrostatically produced, on color in dried fruits, ex- 
tracts thereof, and compounds pertaining thereto. The 
cathode rays utilized in this work were obtained from a 
Trump Generator (6, 7) operating at 3,000 kv. 

Dried prunes were exposed to cathode ray irradiation 
for dosages up to 10 million roentgen-equivalents-physical 
(rep). A definite bleaching of the flesh was observed 
in prunes that were examined immediately after irradi- 
ation, but no color changes in the skin were noted. The 
amount of bleaching increased with greater dosages of 
radiation. After the prunes had been at room tempera- 
ture (70°-80° F) for two weeks, the color of the flesh 
appeared to have returned to normal. No noticeable 
change was observed in the flavor of the prunes imme- 
diately after irradiation or two weeks later. 

A similar experiment was carried out with Thompson 
Seedless Raisins. With raisins, however, bleaching oc- 
curred in the skin as well as in the flesh, and a definite 
off-taste was noted. As in the case of the prunes, the 

1The authors are grateful to Dr. John G. Trump and Mr. 
Kenneth A. Wright of the Department of Electrical Engi- 


neering, Massachusetts Institute of Technology, for their 
cooperation in making available the Trump Generator. 
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color returned to normal after the raisins had been hela 
approximately two weeks at room temperature. 

To determine quantitatively the effects of ionizing radi- 
ations on prunes, samples of prune juice were irradiated 
by high voltage cathode rays with dosages of 10,000,000 


1. Control 6 

2. 20x1I0 _rep. 

3. 10.4x10 rep. 19 Hrs. 
4. 10.4x105 rep."O" Hr. 


O ptical Density 
| 


220240 20 280 300 320 
Wavelength (my) 
Fic. 1. The ultraviolet absorption spectrum of prune juice 


irradiated by cathode rays and allowed to stand at room 
temperature for 19 hours. 


rep. Visible absorption spectra were determined on both 
control and irradiated samples immediately after irradi- 
ation and after standing at room temperature for 20 hr. 
Ultraviolet absorption spectra were also determined on 
both control and irradiated samples immediately after 
irradiation and also upon standing 20 hr. These are 
presented in Fig. 1. The prune juice was bleached by 
the ionizing radiations, and there was a partial return 
of color after the samples had stood 20 hr. The color 
changes are presented in Table 1. The amount of color 


Fig. 1 indicates that prune juice has a maximyy ah 
sorption at 285 mn, suggesting 5- (hydroxymethyl) fy, 
furaldehyde (HMF), one of several compounds to whig 
the brown color of dried fruits has been attributeq (5 
Upon irradiation, there is a drop in this peak an , 


|. Control 
2.1xl0 6 rep. 
3. 3.4x rep. 
4. 6.8x 10°rep 
5. 20.1x10S rep. 


Optical Density 


| | 
240 260 280 300 320 


| 
340 
Wavelength (my) 


Fic, 2. The ultraviolet absorption spectrum of a browned 
apricot extract irradiated by cathode rays for dosages up ' 
20.1 « 10° rep. 


significant return to this maximum with a lapse of 20 bh 
Irradiation of prune juice by 20,000,000 rep. of eathod 
rays results in an entirely different curve, with an al 
sorption maximum at 265 mu. 

Since Fricke (2) has shown that ionizing radiation 
result in the production of small quantities of hydroge: 
peroxide, it was deemed desirous to react some hydroge: 
peroxide with prune juice to determine whether this r 
action causes bleaching and changes in ultraviolet ab 
sorption spectrum. A solution of 25 ml of prune juice 


0 
TABLE 1 TABLE 2 
EFFrect OF HIGH VOLTAGE CATHODE RAYS ON COLOR Errect oF HIGH VOLTAGE CaTHOovE Rays ON COLOR 
OF PRUNE JUICE OF BROWNED ApriIcoT EXTRACT 
Hours Color Hours Color 
Sample after Arbitrary Jo of Sample after Ackitrary % ot 
irradi- isles control irradi- nit control 
ation* sample ation* sample 
Irradiated .... 0 80 13.2 Irradiated .... 0 30 7.9 
4.5 185 28.2 18 120 31.6 
20 280 46.3 35 240 63.2 


* At room temperatu.e. 


was obtained by integration of the transmission @urve 
(4). The shapes of the visible absorption spectra curves, 
plotted as extinction referred to wavelength, were similar. 


* At room temperature. 


and 5 ml of 3% hydrogen peroxide was allowed to react 
for 5 min at room temperature. Samples of the solution 
were then diluted for determination of visible absorptio! ), 


ay 
md u 
in 
1, 
vell 
tho 
pect! 
6 
. if 
+ 
4 
ade 
org 2: 
3 
ADA 
. 
| ~ 
| 
| 
‘ 
> 
‘ote 
+ 
| 
| 
| 


sy 20, 1949, Vol. 109 


SCIENCE 


521 


| ultraviolet absorption spectra. No change in color 
| in ultraviolet absorption spectrum was observed in the 
oxide-treated juice as compared with the control. 
ven with extreme treatment when 25 ml of 33% hy- 
rogen peroxide was combined with 25 ml of prune juice, 
yre was no change in color. It would appear, there- 
re, that the bleaching of prune juice by supervoltage 
thode rays and the change in the ultraviolet absorption 
ectrum are not ascribable to the peroxide alone. 

These data strongly suggest that HMF is destroyed 
jen prune juice is irradiated and, coincidentally, the 
jor of the prune juice disappears. When the color of 
be irradiated juice partially returns upon standing, the 
Htraviolet absorption spectrum remains unchanged. 

A similar experiment was run on an apricot extract 
ade from dried apricots that had browned on previous 
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storage. The results obtained with the apricot extract 
were similar to those noted with the prune juice. Upon 
standing of the extract, there was no change in the ultra- 
violet absorption spectra (Fig. 2), but there waa a 
partial return of the color (Table 2). 

Pure solutions of furfural, furfuryl alcohol, and furoie 
acid were irradiated by cathode rays, in an attempt to 
determine the chemical changes taking place when 
browned fruit extracts are irradiated by high voltage 
cathode rays, and also to determine whether other mem- 
bers of the furan series of compounds might be involved. 
A pure solution of HMF? was also irradiated by cathode 
rays, and the ultraviolet absorption spectra of this solu- 
tion are presented in Fig. 3. Solutions of glucose, fruc- 
tose, and sucrose—0.5%, 0.5%, and 1.0%, respectively— 
in N/1 sulfuric acid, boiled for 4 min, were irradiated 
also by cathode rays. 

To facilitate the comparison of the absorption spectra 
obtained for the chemicals mentioned, their structural 
formulas are given below. 


COOH 
HC———CH 
CH, | | 
| H || | 
CH, | 
| HO—C——C C—_—C= 
C=0 
H O 
CH, 
Levulinie 5-(Hydroxy methyl) Furfural 
Acid 
H—C—_+—C—H H—C——_ C—-H 
| 
H—C Cc—C=—O H—C C—CH,OH 
O H O 
Furfural Furfury! Alcohol 
H—C———_C—H 
| | 
H—C C—COOH 
O 


Furoie Acid 


In the case of the homologues of HMF, namely, furoic 
acid, furfuryl aleohol, and furfural, there was no shift 
in absorption maximum upon irradiation. In all three 
cases, only an increasing loss in extinction occurred. In 
the ease of HMF, there was a progressive loss of the 
peak at 285 mu with lower dosages of radiation and the 
gradual formation of a new peak at 265 my. The acid- 
treated sugar solutions reacted to irradiation exactly like 
the HMP, showing a loss of peak at 285 my and the for- 
mation of a new peak at 265 mu upon greater dosages 
of radiation. This peak at 265 my coincides with that 
of levulinie acid (4). 

2 The authors are grateful to Dr. Gordon Mackinney, Food 


Technology Division, University of California, for generously 
supplying them with the HMF synthesized by him. 
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These data suggest that HMF in pure solution may be, 
at least in part, converted by high voltage cathode rays 
into a compound or compounds having an absorption max- 
imum at 265 mu, one of which may be levulinie acid. 
The formation of the resulting compound or compounds 
does not proceed from the other three homologues of 
HMF when they are irradiated. A similar shift in ab- 
sorption maximum was noted when browned dried fruit 
extracts were irradiated by high voltage cathode rays. 

Levulinie acid has an extinction coefficient one thou- 
sandth that of HMF. If the compound absorbing at 
265 mu were solely levulinie acid, it would appear from 
these data that there was not sufficient HMF present to 
account for all the levulinie acid and that some of the 
levulinie acid must have been formed by the action of 
eathode rays from other compounds in the solution. 

Although HMF may be associated with the brown color 
in dried fruits, it is reasonable to assume that, upon ir- 
radiation, it is converted irreversibly into a compound 
that absorbs maximally at 265 my, probably levulinic 
acid. Yet upon standing, most of the color returns. This 
confirms previous suggestions (5) that other as yet un- 
identified compounds may share the responsibility for the 
nonenzymatic browning of dried fruits. 

Further experiments using supervoltage cathode rays as 
a tool for the investigation of chemical changes in foods 
are eurrently in progress. 
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Pyrolysis of Diphenyl Disulphide and the 
Formation of Free Radicals containing 
Univalent Sulphur 


A. Schonberg, Ahmed Mustafa and Wafia Askar 


Department of Chemistry, Faculty of Science, 
University Fouad I, Cairo 


Contrary to views previously accepted (1), it has been 
pointed out by Schonberg (2) that diphenyl disulphide 
(1) and related substances are capable of forming free 
arylthial radicals in hot solutions (cf. I = 2 II). The 
cracking of diphenyl disulphide has now been investi- 
gated and carried out in the absence of a solvent and 
of oxygen in such a way that the reaction products of 
lower boiling point were allowed to distill off during the 
thermal decomposition (288° bath temperature; six hr). 
From dipheny] disulphide (5.5 g) an oily distillate was 


obtained which had the properties of thiopheno} and 
yielded its benzoyl derivative (1.95 g) when treated vig, 
benzoyl chloride in the presence of alkali. The conten, 
of the reaction vessel solidified and after recry stalliza, 
tion, dipheuylene disulphide (thianthrene—III) was 4, 
tained. The thermal decomposition of dipheny] digy, 
phide follows the same principle (disproportionation) x 
that which is operative in the case of tetrapheny! hydp, 
zine (3) (IV) leading to the formation of dipheny| 
amine (VI) and diphenyl! dihydrophenazine (VIT). 

This analogy is a further indication that dipheny 
disulphide forms free radicals at high temperature (1 
as do the tetraarylhydrazines (ef. V). 
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Nicotinic Acid as a Growth Factor 
for Certain Orchid Embryos Con 


Nie 

Richard B. Bahme 1 
Department of Botany, University of California, Berkeley . 
in 


The problem of possible symbiotic relationships be 
tween orchids and their naturally oceurring mycorrhiza & p\o 
symbionts has been under dispute ever since Knudso! % taj 
(6) cultured orchid embryos on an aseptic agar, inorganit I de 
salt, and sucrose medium in the absence of any fungus & be 
However, Knudson (7) agreed with Bernard (2) ani i em 
Burgeff (3) that orchid embryos attained better develop: IR we 
ment when cultured with the mycorrhiza. Yet since this I sec 
association was not absolutely essential, he believed sym J sw 
biosis was doubtful. Ta 
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Later Burgeff (4) claimed that Cattleya embryos were 
ore autotrophic than Vanda. He showed that the em- 
vos of Vanda developed poorly in the absence of Rhi- 
pctonia mucoroides, their specific symbiont, although in 
bts presence they germinated and grew well. An extract 
1; the dead fungus was just as successful in promoting 
rowth, and the active principle formed for the seedling 
by the fungus was a growth factor resembling bios II. 
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The contrast in Table 1 represents the average of five 
replications. The length of each seedling was measured 
from tip of root to tip of shoot. The difference of 13-40 
mm growth with addition of organic nutrients in the gen- 
era used shows the deficiency of one or more factors for 
optimum development. 

The next experiment was designed to emphasize the ef- 
fect of the individual vitamins employed. The same tech- 


TABLE 1 


EFFECT OF ORGANIC SUPPLEMENTS* TO NUTRIENT SOLUTION ON DEVELOPMENT OF ORCHID EMBRYOS 


re 


Size after 12 months 


Genus Final pH of media 
mm 

' Controlt Treated Control Treated 

/\ Miss Joaquim 10.0-20.0 35.0-50.0 4.5 3.7 
) *Concentration of growth factors are those found satisfactory for Datura by Van Overbeek et al. (10), and are as 
follows in mg/1: calcium pantothenate, 0.5; adenine, 0.2; succinic acid, 25.0; glycine, 3.0; pyridoxine hydrochloride, 0.2 ; 
I thiamin hydrochloride, 0.15; asparagine, 3.0; ascorbic acid, 20.0; nicotinic acid, 1.0. Mixture has pH 3.2. 

+ Basic medium: Arnon’s (1) 2-salt solution with micronutrients added; 1.5% agar, 2% sucrose, adjusted to a pH 
of 5.0 after autoclaving. All cultures incubated in diffuse sunlight at 28° C. Final pH indicates effect of absorption and 
growth of the embryos on the reaction of the media. 

The mycorrhizal fungus has been shown by Schopfer (9) nique and concentrations were used as in the first ex- 

to be autotrophic for all essential growth substances ex- periment. Vitamins B,, B,, C, calcium pantothenate, und 

cept carbohydrates. Stimulation of orchid embryo nicotinic acid were added singly to cultures containing 

oH, growth with extracts of seeds, leaves, roots, and yeast the previously described basic medium. Riboflavin was 

Bas determined by Schaffstein (8). He also found that also included in this series at 0.2 mg/l. Preliminary re- 

\/ \fifestrone, biotin, thiamine, riboflavin, vitamin A, and vita- sults, obtained from culturing embryos of the genus 

nin D would not replace the plant extracts. Vanda Miss Joaquim with various vitamin treatments for 

/\ / The inference from the foregoing that orchid embryos 26 weeks,/indicate that the Vanda embryo suffers from a 

and seedlings obtain part of their essential organic nu- lack of nicotinic acid (Table 2). The possible beneficial 

H, trients from the mycorrhizal fungus with which they are effects of pantothenate, riboflavin, pyridoxine, ascorbic 
[ associated in nature, prompted an investigation of the acid, and thiamine are questionable. 

growth factor requirements of orchid embryos. The stimulation of orchid embryo growth with the ad- 

schast In an initial series of experiments a basic medium com- dition of nicotinie acid, as shown in Table 2, and the 

, 47. Posed of inorganic salt (1), sucrose, and agar was.em-_ similar activation by the mycorrhizal fungus, suggest 

teche rr one of the possible symbiotic functions of the fungal or- 

: Pi ganism, especially since Schopfer (9) and Burgeff (4) 

Chem GROWTH OF Vanda EMBRYOS CULTURED 26 WEEKS ‘ 
_ shown that it is autotrophic for nicotinic acid. 
Average total ia) oft of Investigations under way suggest that the very low 
Treatment* lengtht prc + “a respiratory rate for orchid embryos (as contrasted with 
mm barley embryos), is not increased by additions of nico- 
Control-bieie sieitiedn 10.0-15.0 5.2 tinie acid. Detailed data concerning these experiments 
Nicotinie acid 20.0-30.0 3.8 will be presented later. 
1 mg/l added 
eley * Basic medium and environmental conditions the same as 1. ARNON, D. I. Amer. J. Bot., 1938 25, 322. 
in Table 1. 2. Bernarp, N. Annales des sciences naturelles. 1909, 
; be + Typical of five replicates, 200-300 plants each. Botanique ser. 9, Tome 9, P. 1. 
hizal 3. Burcerr, H. Die Wurzelpilze der orchideen, ihre kutl- 
F "  Ployed as a control, to which was added a solution con- tur und ihr leben in der pflanze. Jena: G. Fischer, 
Gs0" taining certain growth factors found optimum for the 1909. 
An development of very young Datura embryos by Van Over- 384. 
5. Burcerr, H. Samenkeimung der orchideen. Jena: G. 
gus. beek et al. (10). On these media, undifferentiated orchid : Fischer, 1936 d 
and embryos approximately 0.45 mm long by 0.1 mm wide Knupson, L., Bot. Gaz., 1922, 73, 1. 
‘lop: HF were cultured. The inereased growth response of the 


this seedlings in the cultures treated with the growth factor 
‘y™ supplement, as compared with the controls is shown in 
Tabie 


. SCHAFFSTEIN, G., Jahrb. f. Bot., 1938, 86, 720. 
ScHoprer, W. H., Plants and vitamins, Waltham: 1943, 
Chronica Botanica. 
10. VAN OVERBEEKR, J., et al. 


6. 
7. Ibid., 1925, 97, 345. 
8 
9 


Amer. J. Bot., 1942, 2, 420. 
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Comments and 


Communications 


Traveling Waves in the Brain! 


In an earlier paper (GoLpMAN, S., Vivian, W. E., 
CHIEN, C. K., and Bowes, H. N., Science, 1948, 108, 720) 
equipment for electronic mapping of the electrical po- 
tential at the surface of the skull has been deseribed. In 
this paper it was stated that area displays of the instan- 
taneous skull potentials could not readily be interpreted 
beeause of the speed of the activity. Subsequent work 
in cleaning up residual artifacts has clarified these pic- 
tures. The taking of motion pictures of the activity and 
their display at slow motion (by a 4: 1 ratio) has added 
further information, so that it is now possible to give a 
first report of the results. 

In the observed area displays, there is some activity of 
rise and fall in potentials, which apparently oceurs at 
irregular times at isolated electrodes. Less frequently 
the activity of a large part of one of the hemispheres of 
The most striking activity, 
however, is that of traveling waves across the skull. 


the brain seems correlated. 


Some traveling waves cross the entire skull, often cross- 
ing the central fissure. If all sixteen electrodes are placed 
above the general outline of a single occipital or temporal 
lobe of the brain, it may be seen that there are traveling 
waves within the single lobe. In a single lobe the travel- 
ing waves often show a rotational (or cireular) path 
which has never been noticed in the case of waves cross- 
ing larger areas of the brain. Within the same lobe 
there are successively clockwise and counterclockwise ro- 
tations, interspersed with straight motions at various 
angles. The frequency of rotation of the rotatory motion 
is approximately 9 per sec. 

The traveling wave phenomena are much more pro- 
nounced when the eyes are closed than when they are 
open. It was therefore thought at first that the single 
lobe effects, such as rotational motion, might be charac- 
teristic only of the occipital lobes, where they were first 
observed. This, however, turned out not to be true, sinee 
the same type of single lobe phenomena, including rota- 
tional motion (but of reduced voltage), occurs also in the 
temporal lobes. Surprisingly enough, the traveling wave 
activity in the temporal lobes also becomes much more 
pronounced when the eyes are closed. This would appear 
to indicate that when the eyes are closed in a wide-awake 
individual (holding the hands in front of the open eyes 
to keep out light has the same effect as closing the eyes), 
the entire brain changes its type of activity, becoming 
more active internally. If the individual becomes drowsy, 
the amplitude of the traveling wave activity is greatly 
decreased. No characteristic individual activity was ob- 
servable in the frontal lobes. 

1 This research has been supported in part by the Signal 


Corps, the Air Materiel Command, and the Office of Naval 
Research. 


Tests were made with visual and auditory stimuli ,, 
see whether they gave rise to traveling waves. In 4, 
case of an auditory stimulus, an effect could be observe 
in the pattern, but it was stationary and localized, , 
effect whatever could be observed in the pattern whey , 
visual stimulus was brought into the field of vision. yj, 
was undoubtedly due in part to the erudeness of the tes 

The major part, at least, of the traveling waves my, 
be identified with the alpha rhythm. This is indicate) 
by their frequency and their variation of intensity With 
time, and with opening and closing of the eyes. Ty 
suggestion, often made, that the alpha rhythm represents 
a scanning operation in the brain appears, as a gross jp. 
terpretation, to be borne out by the observed picture, 
This is particularly true for the single lobe pictures, a 
might be expected. We have, however, no experiment,| 
information as to the physiological nature of this opera: 
tion, nor do we yet really know that the fundament,| 


nature of these traveling waves is that of a scanning 


process. 
STANFORD GOLDMAN, WILLIAM F. SANTELMANN, Jp, 
WEsTON E. VIVIAN, and DoveLas 
Research Laboratory of Electronics, 
Massachusetts Institute of Technology, and 
Longview Hospital, Cincinnati 


Louisiana Oyster Production 


In a recent article (Science, 1948, 108, 484) the write 
made the following points: the Fish and Wildlife Servic 
has not collected annual fishery statistics on the Gul! 
Coast every year due to lack of funds; the federal oyster 
statistics prior to 1930 are about 35% exaggerated when 
given in pounds; state and federal statistics show ww 
evidence of decline in Louisiana oyster production; oyster 
production of other Gulf states combined has declined 
78% since the 1920’s; and the misgivings expressed by 
Walter A. Chipman, Jr. (Oyster Institute of Nort) 
America Trade Report No. 91, June, 1948; mimeo 
graphed) over the threatened ‘‘existence of the larg 
oyster industry of that state’’ (Louisiana) were w: 
founded. 

In a rather curious reply, which avoids mention of the 
points I made, Chipman (Science, 1949, 109, 210) says, 
‘*Even though the total production remains stable or 
actually increases, it must be realized that this situation 
results from expansion of the industry through use of 
undeveloped grounds, of which Louisiana has an abun 
dance, and of better utilization of producing grounds. 
It does not negate the fact that a continuing unex 
plained mortality may prevent the production from reach: 
ing even higher levels. Furthermore, once the expansio! 
is completed, this mortality may then result in decline 
as the adverse factors causing this mortality continue 
and spread to other areas. This latter possibility has 
been in the minds of Louisiana oyster conservationists 
for some time. Because they are progressive and |ooh 
into the future, they have good reason for alarm.’’ 

This contradicts none of the facts I previously pre 
sented. Alarm over the failure of the Louisiana oyste! 
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industry to inerease is interesting, but not contradictory 
to the statement that it has not declined in total pro- 
duction. The fact that an industry does not increase its 
production ean scarcely be advanced as evidence of its 
endangered existence. If Louisiana oystermen are mak- 
ing better utilization of producing grounds and expand- 
ing onto abundant undeveloped grounds, as Dr. Chipman 
states, then it would seem that fears for the future are 
needless. Since he has this view, objections to my less 
sanguine statement that there is no evidence of produc- 
tion decline are inconsistent and contradictory. 

It is quite true, as Chipman points out, that serious 
mortalities have occurred from time to time. Mortalities 
of oysters and other animals, catastrophic and otherwise, 
are well known phenomena on the Gulf Coast and such 
information has been published 45 years and more, but 
it is an exaggeration to say that mortality ‘‘threatens the 
very existence’’ of Louisiana’s oyster industry. There 
is no evidence of decline in production of the Louisiana 
oyster industry. Unfortunately, however, the condition 
of the oyster industry in Texas is more serious, and Chip- 
man’s fears would be more appropriate there. In 1904 
Texas produced 199,000 barrels of oysters. In the fiscal 
year 1947-48 only 23,000 barrels were produced, a decline 
of 88%, which has not yet been stemmed. Louisiana is 
the only Gulf state in which oyster production has not 
declined. 

GORDON GUNTER 
Scripps Institution of Oceanography, 
University of California, La Jolla 


Thiamin or Thiamine? 

Periodically I am asked whether vitamin B, should be 
referred to as ‘‘thiamin’’ or ‘‘thiamine.’’ The follow- 
ing history may be of interest to some readers. 

I suggested ‘‘thiamin’’ in 1937 in response to a re- 
quest from the Council on Pharmacy and Chemistry of 
the American Medical Association. This was adopted 
(see J. Amer. med. Ass. 1937, 109, 952). The name so 
appeared in this journal and in other publications of the 
AMA for two or three years, including the 1940 edition 
of ‘*New and Non-Official Remedies. ’’ 

Under date of July 3, 1939, E. Fullerton Cook, chair- 
man of the Committee of Revision of the Pharmacopoeia 
of the United States, wrote me a letter which included 
the following paragraph: 

You may wonder why the Pharmacopoeia has sugested 
the use of this title, when “Thiamin Chloride” had already 
been widely used. The Pharmacopoeial group recognized 
that Thiamine Hydrochloride had, essentially, the character- 
isties of an alkaloid, and the use of the final “e’’ and ‘‘Hy- 
drochloride’” rather than “chloride’’ when the hydrochloride 
radical is attached, is in strict accordxnce with our rules for 
homenclature. Of course we would add “Thiamin Chloride” 
synonym, at Dr. Nelson's suggestion. 

The spelling ‘‘thiamine’’ was adopted for the second 
U.S. Pharmacopoeia XI Supplement and has since been 
accepted by Chemical Abstracts, Journal of Biological 


Chemistry, Journal of the American Medical Association 


(including the 1948 edition of ‘‘New and Non-Official 


Remedies’’), and other publications. 


‘¢Thiamine’’ must now be accepted as the approved 
spelling. 
R. R. WILLIAMS 
Research Corporation 
New York City 


Freezing Laboratory Materials for Plant Science 


The routine practices of drying plant materials for 
taxonomic and morphological studies, or preserving them 
in various chemical solutions, have many disadvantages. 
Neither method is adequate for color preservation. The 
formaldehyde vapor method, which preserves well, has a 
disadvantage in that some people are sensitive to for- 
maldehyde. When an early frost line threatened in the 
fall of 1947 I collected flowers, packaged them in lined 
paper bags of the type sold for food processing, and 
placed them in a commercial deep freeze locker. This 
procedure proved so successful that I made extensive 
collections the following summer. By merely packaging 
specimens while they are fresh, and transferring them to 
the deep freeze, one can readily provide a wide range of 
material for subsequent classroom needs. 

Some flowers and plant materials lend themselves more 
successfully than others to this treatment but even the 
most delicate, such as Impatiens pallida Nutt., retain 
enough color and form to be useful for the duration of 
a two-hour laboratory period. Even if the color alters 
upon prolonged exposure to room temperature, the form 
of the flower remains intact. Keeping such material 
covered in culture chambers until it is needed helps main- 
tain the natural form. Other plants emerge in a remark- 
ably fresh condition, with scarcely any alteration, even 
after several hours. Some of the flowers which have given 
especially good results are: Phleum pratense L. and other 
species of grass, Eriocaulon septangulare L., Phytolacea 
decandra L., Polygonum pennsylvanicum L., Chenopodium 
album L., Potentilla fruticosa L., Cassia marilandica L., 
Sambucus canadensis L., Plantago major L. and P. lan- 
ceolata L., Ligustrum vulgare L., Asclepias syriaca L., 
Clethra alnifolia L., Kalmia latifolia L. and eultivated 
species of Azalea and Rhododendron, Euonymus japonica 
L., Daucus carota L., Tilia americana L., Achillea mille- 
folium L. and other species of Compositae. 

Other plant materials that have been particularly use- 
ful for subsequent studies during the year include the 
hips of Rosa rugosa Thunb. These have been success- 
fully used for lycopene extraction, structural studies of 
the chromoplasts, and for vitamin C analysis using the 
method recommended by Tuba et al. (Tusa, JULES, 
HunNTER, G., and Osporne, J. A., Canad. J. Res., 1946, 
24, 182). Even after many months of storage, an ex- 
cellent reaction for ascorbie acid granules in the cells 
may be obtained. 

The freezing method seems to offer a valuable means 
for having available a wide range of seasonal materials 
at all times. 

GLaDys E. BAKER 
Plant Science Department, 
Vassar College 
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NEWS 
and Notes 


Gerd Enequist, specialist in geo- 
cultural and geo-economic science, 
has been named professor of geog- 
raphy at Upsala University, Sweden. 
Dr. Enequist is the first woman ever 
appointed to the faeulty of the 500- 
year-old university. 


William B. Wartman, chairman 
of the Department of Pathology, 
Northwestern University Medical 
School, will deliver the 25th Ludvig 
Hektoen Lecture of the Frank Bil- 
lings Foundation, Institute of Medi- 
cine, Chicago, at the Palmer House, 
on the evening of May 27. His sub- 
ject will be ‘‘Bleeding into the 
Arterial Wall: Its Relation to Vas- 
cular Disease.’’ 


Carl C. Chambers, professor of 
electrical engineering, has been 
named acting dean of the University 
of Pennsylvania’s Moore School of 
Electrical Engineering. He will re- 
place Harold Pender, who is retiring 
July 1, after holding the deanship 
since 1923. 


James C. Stewart, project en- 
gineer for the Oak Ridge National 
Laboratory, has been appointed man- 
ager of the Schenectady area office of 
the U. S. Atomic Energy Commis- 
sion; he will replace Leonard E. 
Jchnston. 


Wilbur H. Duncan, field botanist 
at the University of Georgia, will 
deliver a lecture entitled ‘‘The Field 
is My Laboratory’’ at the annual 
Sigma Xi Initiation Banquet at the 
University of Georgia on May 25. 


Roy S. Glasgow, chairman of the 
Department of Electrical Engineer- 
ing at Washington University, St. 
Louis, will become civilian head of 
the Naval Postgraduate School at 
Annapolis, on July 1. He will sue- 
ceed Ford L. Wilkinson, who re- 
signed last December to become presi- 
dent of Rose Polytechnic Institute, 
Terre Haute, Indiana. 


Donald Paul Costello, chairman 
of the Department of Zoology at the 
University of North Carolina, has 
been appointed Kenan Professor of 
Zoology. 


Elwood C. Zimmerman, associate 
entomologist at the Experiment Sta- 
tion of the Hawaiian Sugar Planters’ 
Association and curator of entomol- 
ogy, Bishop Museum, left Honolulu 
on May 8 for the British Museum of 
Natural History. Dr. Zimmerman 
will spend a year continuing work 
on his series of volumes Insects of 
Hawaii. The first five volumes of the 
monograph were issued in 1948. 


Henry Mann, former professor of 
mathematics at Ohio State Univer- 
sity, has been appointed to the staff 
of the Applied Mathematics Lab- 
oratories of the National Bureau 
of Standards. He will head a proj- 
ect to develop a theory of sto- 
chastie (random) processes capable 
of utilizing modern principles and 
techniques of statistical inference. 


Grants and Awards 


Walter Davis Lambert, recently 
retired chief of the Section of 
Gravity and Astronomy, U. 8. Coast 
and Geodetic Survey, been 
awarded the William Bowie Medal 
for his leadership in the study of 
earth sciences. He became the 11th 
recipient of the award, presented an- 
nually by the American Geophysical 
Union. 


Kenneth L. Brown, E. Paul 
Budewitz, and Earl E. Myers have 
been appointed to Sherwin-Williams 
Graduate Fellowships in Organic 
Chemistry at Western Reserve Uni- 
versity for the academic year 1949-— 
50. 


Austin M. Patterson, former vice 
president of Antioch College, has 
been granted a new award in the 
Documentation of Chemistry by the 
Dayton Section of the American 
Chemical Society. 


O. R. Quayle, professor of chem- 
istry at Emory University, has been 
awarded the Herty Medal given an- 
nually by the Chemistry Club of the 
Georgia State College for Women 


for outstanding service in the fielg 
of chemistry. 


The Department of Agriculture 
presented its 1949 honor awards at 
its annual ceremony, held May 16 jy 
Washington, D. C. The five rt. 
cipients of the Distinguished Service 
Awards are: Elmer W. Brandes, 
Bureau of Plant Industry, Soils, ang 
Agricultural Engineering, Beltsville, 
Maryland, for leadership in the de. 
velopment and administration of re. 
search programs for sugar cane, 
sugar beets, and rubber, and for 
fundamental research on the cause 
and control of sugar cane mosaic: 
Charles A. Cary, Bureau of Dairy 
Industry, Beltsville, Maryland, for 
contributions to the knowledge of 
the composition and nutritional prop- 
erties of milk, including the dis. 
covery of the presence of the 38-12 
vitamin; Edgar §S. McFadden, 
Bureau of Plant Industry, Soils, and 
Agricultural Engineering, College 
Station, Texas, for his contribution 
to agriculture through the develop- 
ment of Hope wheat, the original 
rust-resistant variety and the source 
of resistance for other varieties; 
Leslie J. Sullivan, Forest Service, 
Olympia, Washington, for heroism 
beyond the call of duty which re 
sulted in saving the life of a co- 
worker; and Claude R. Wickard, 
Rural Electrification Administration, 
Washington, D. C., for his contribu 
tion to the enrichment of rural life 
through his advocacy of scientific 
farming. 


Colleges and Universities 


A gift of $1,000,000 to establish 
an Institute of Microbiology has 
been given to Rutgers University 
by Selman A. Waksman, Rutgers 
alumnus, and faculty member for 
over 25 years. Dr. Waksman, wh0 
discovered streptomycin, has assigned 
his patent to the Rutgers Researeb 
and Endowment Foundation. Royal: 
ties will be used to build and operate 
the new Institute and Dr. Waksmat 
will be its first director. 


The Hebrew University-Hadas- 
sah Medical School, was opened May 
17 in Jerusalem, its temporary quar 
ters. The permanent medical schoo! 
buildings will be a part of Univer 
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sity City on Mt. Scopus and nearly 

E 4,000,000 of the $5,500,000 needed 
for their completion has been raised. 
The first class will be comprised of 
50 students, selected from 200 can- 
didates whose previous medical 
training had been interrupted by 
military service. By 1951 classes 
will receive the full six-year in- 
struction course. Graduates will re- 
ceive M.D. degrees. Members of the 
medical faculty inelude B. Zondek, 
gynecology ; A. Feigenbaum, ophthal- 
nology; 8. E. Franco, pathological 
anatomy; Saul Adler, parasitology ; 
and L. Olitzki, bacteriology. One of 
the first visiting professors from the 
U. S. will be Samuel Standard, asso- 
ciate professor of clinical surgery, 
New York University College of 
Medicine—Bellevue Medical Center, 
who will inaugurate surgical instrue- 
tion at the school. 


The University of North Caro- 
lina opened its new Morehead Buil- 
ding and Planetarium at Chapel Hill 
on May 10. The $3,000,000 building, 
a gift of John Motley Morehead, 
houses the Zeiss planetarium instru- 
ment with its 250 projectors, as well 
as exhibits in astronomy and allied 
sciences, and a permanent collection 
of famous paintings. Roy Kenneth 
Marshall, former director of the Fels 
Planetarium in Philadelphia, has 
been appointed director. 


Meetings and Elections 


AAPA meeting in Philadelphia. 
The 18th annual session of the 
American Association of Physical 
Anthropologists was held April 11- 
13 in Philadelphia, at the Wistar 
Institute of Anatomy and Biology. 

Somatotype distributions (types 
of body build) found within a 
Japanese population were presented, 
and the usefulness of such distribu- 
tions in racial taxonomy was re- 
affirmed, Results of a study con- 
firming Sheldon’s posture-physique 
relationships were discussed, and a 
Possible physique-metabolism-disease 
interrelationship in coronary ar- 
tery disease was reported. 

Researehes in anthropomorpho- 
metric problems have determined 
the measurements most diagnostic 
for somatotyping and, a new tech- 


nique, stereophotography, have de- 
veloped as a solution to the problem 
of standardizing morphological ob- 


servations. Several newly designed 
anthropometric instruments were 
demonstrated. 


Papers in racial prehistory in- 
cluded the presentation of new data 
confirming Hrdlicka’s scheme of 
population succession in the Aleu- 
tian Islands. Reexamination of the 
Galley Hill site and of the original 
finds have shed new light on the 
long-disputed antiquity of Galley 
Hill Man; new evidence suggests 
that the finds are Holocene in date. 
The Swanscombe site has also been 
reexamined and the antiquity of 
Swanscomb Man reaffirmed. 

On Wednesday and Thursday, the 
AAPA held a joint meeting with 
the American Association of Anato- 
mists at Temple University. The 
Wednesday papers were of general 
interest; topics covered were re- 
search in growth, problems in hu- 
man evolution, and the significance 
of the various blood grouping fac- 
tors in defining the varieties of man- 
kind. On Thursday, a symposium 
organized by F. Gaynor Evans was 
held on human anatomy and’ biome- 
chanies. 

The annual banquet was held 
Tuesday evening. Guests included 
Paul Fejos, director of The Viking 
Fund, Ine., and Adolph Schultz, 
the 1948 recipient of the Annual 
Viking Fund Medal and Prize in 
Physical Anthropology. On behalf 
of the association, Dr. Stewart ex- 
pressed gratitude to Dr. Fejos for 
the support and encouragement the 
Viking Fund has given to research 
in physical anthropology. S. L. 
Washburn was the speaker of the 
evening. In his paper, ‘‘ Three 
Stages in Human Evolution,’’ he 
discussed the differential rates of 
evolution manifested by the several 
regions of the primate body. He 
suggested three areas—trunk and 
upper limbs, lower limbs, skull and 
brain—as constituting three different 
unit-areas of change, and as repre- 
senting three stages of evolutionary 
change. 

At the business meeting of the 
session T. D. Stewart was elected 
president, succeeding W. M. Krog- 


man; L. Angel and J. Birdsell were 
elected to the executive committee; 
and 8. L. Washburn was appointed 
an associate editor of the Journal. 


RutH A. MARZANO 
Hunter College 


At the meeting of the Eastern 
Psychological Association held 
April 8 and 9, at the Hotel Kim- 
ball in Springfield, Massachusetts, 
the following officers were elected: 
president, 1949-50, Hadley Cantril, 
Department of Psychology, Prince- 
ton University; directors, 1949-50, 
Richard S. Crutchfield, Department 
of Psychology, Swarthmore College, 
to complete the term of a resigned 
member; 1949-52, Carl I. Hovland, 
Department of Psychology, Yale 
University, and Francis W. Irwin, 
Department of Psychology, Univer- 
sity of Pennsylvania; secretary, 
1949-52, Charles N. Cofer, Depart- 
ment of Psychology, University of 
Maryland. 


The Association of Geology 
Teachers elected the following offi- 
cers at its annual meeting at the 
University of Chicago, April 22-23; 
president, C. L. Bieber, De Pauw 
University; vice president, Paul R. 
Shaffer, University of Illinois; see- 
retary-treasurer, Katherine F. Grea- 
cen, Milwaukee-Downer College; and 
editor, Percival Robertson, Prin- 
cipia College. 


The election list of the National 
Academy of Sciences, published in 
Science last week, should have in- 
cluded a seventh foreign associate, 
Hideki Yukawa, of the Institute for 
Advaneed Study. 


The American Institute of Nu- 
trition, at the Detroit meeting of the 
Federation of American Societies 
for Experimental Biology, April 
18-22, elected the following officers: 
president, C. G. King, scientifie di- 
rector, Nutrition Foundation, Ine.; 
vice president, W. H. Griffith, pro- 
fessor of biochemistry and nutrition, 
University of Texas Medical School; 
secretary, J. H. Roe, professor of 
biochemistry, George Washington 
University Medical School; treas- 
urer, N. R. Ellis, assistant chief, 
Animal Husbandry Division, United 
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States Department of Agriculture; 
and councilor, Arthur H. Smith, 
professor of physiological chemis- 
try, Wayne University College of 
Medicine. 


Industrial Laboratories 


Sharp and Dohme, Inc., of Phila- 
delphia, will begin construction of 
its $4,000,000 Medical Research 
Laboratories at West Point, Penn- 
sylvania this fall. The laboratories, 
which are expected to be ready for 
occupancy early in 1951, will house 
research departments in organic 
chemistry, pharmaceutical chemis- 
try, biochemistry, immunochemistry, 
pharmacology, bacteriology, nutri- 
tion, virology, and antibiotics. Space 
has also been provided for a proposed 
department of biophysics to be or- 
ganized next year. 


The Elliott Company, of Jean- 
nette, Pennsylvania, manufacturer 
of power plant equipment, has de- 
veloped a new process for the manu- 
facture of tonnage oxygen, as re- 
ported by Irving Roberts of the 
company’s Research and Develop- 
ment Branch, at the American In- 
stitute of Chemical Engineers’ Tulsa 
meeting last week. The process 


consists of partially drying the air 


at a pressure slightly above atmos- 
pheric, then removing the moisture, 
carbon dioxide, and acetylene in a 
heat exchanger which simultaneously 
cools the air to 318° below zero. 
The air is then fed tq,a fractiona- 
tion column from which the oxygen 
is withdrawn as a gas from the 
bottom, and nitrogen is withdrawn 
as a gas at the top. The advan- 
tages over former processes lie in 
eliminating the explosion hazard 
and the necessity for periodic shut- 
downs to thaw out the plant. 


Shipments from the Arnhem 
Land Expedition—400 birds, 800 
marsupials, 10,000 fish, and sev- 
eral hundred anthropological speci- 
mens—arrived early this month at 
the Smithsonian Institution, where 
they are being cleaned and cata- 
logued. They were collected by a 
team of 15 American and Austra- 
lian scientists who explored the 
swamps, dense forests, and coast of 
the Australian hinterland from 
March to December last year, on 
an expedition sponsored jointly by 
the National Geographic Society, 
the Smithsonian Institution, and 
the Commonwealth of Australia (see 
Science, 107, 190;109, 182). Thir- 
teen thousand botanical specimens 


—Photos by Howell Walker, National Geographic Society 


UMBAKUMBA, GROOTE EYLANDT: On this remote Australian island, 
Anthropologist Frank M. Setzler makes a facial mask of Kulpija, one of the 


natives studied by the Arnhem Land Expedition. 


Masks like these will 


be used in making life-sized exhibition groups of Australian aborigines. 


were left behind to be classifieg ;, 
Australia before final distribution, 

Ornithologists made the first py. 
ord in Australia of a ¢attle egret 
or buff-necked heron—a bird pp. 
viously found in Asia, Afriea ap) 
South America; archaeologists ¢;. 
eavated early Malay sites (arouy 
the 15th and 16th centuries) ; aq 
anthropologists made 250 palm- ang 
finger-prints of the natives, for pg. 
sible genetic studies. The expeditig, 
made five miles of color film of th 
country, thousands of photographs 
of the natives, and wire recording 
of their speech and 
dances. 

Kulpija (see photographs) wa 
bat boy for the expedition. One of 
the more intelligent natives and » 
excellent worker and artist, he helped 
with the archaeological work anj 
acted as guide and informant, speak. 
ing a pidgin English. Frank \, 
Setzler, Smithsonian curator of an. 
thropology, made facial masks of 
many natives, using a putty-like ma 
terial that pulls loose easily from 
hairs on the face or head. He heated 
it in a double boiler over an ope 
campfire, let it cool to a comfortab! 
temperature, and smeared it over th 
native’s face. When the mold hari: 
ened he pulled it off and poured in 
plaster of Paris, to make the east. 

All members of the expedition, 
according to Dr. Setzler, were on 
even better terms after eight mont: 
of continuous tent life in the busi 
than they were when they set out— 
a fact that he feels has hopeful 
implications for international rel 
tions. 


ceremonial 


Laboratories — academic, gov 
ernmental, or institutional — hav: 
ing new and outstanding 16-mm 
scientifie motion pictures (with 
or without sound) may arrange 
showings of their films at the 
annual meeting of the AAAS, 
New York City, December 26-3], 
by writing to: 

Science Theatre, AAAS, 
1515 Massachusetts Ave., N. W. 
Washington 5, D. C. 
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